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[ASM] 

^tfr u cM (reverse self-aligning process)* °l-g-^3: (twin)-QNO % ^ 
2] S0N0S cflS-el ^12: ^^-tr^f. ^ ^ofl ^tr u <^^r, 

3L£ e^niflsK photo lithography)^ tr^H *lltb8: ^1 ^Hl ?IMH *>^1 

0N0 4r##°l ^^>7l ^ «j-^oll ^*fl oj^^- ^ ^tfls. «v^# 

^^1*4. ^^>7l ^ y o v ^* £^*>7l H^^Cbuffer layer) ^ 0N0 

-^-§- ii^l-b isflol^ (spacer )#<>] S.<^^. °H nj-e)-, S0N0S *)|H.eJ ^}°) 
^ ^ 4i7l Ajofl is](trap)€ ^S}^ o]^^ 0.5. *flt!:*H ^> 7fl*Ul 

^l(Twin) ^Bfl^ 2 - wlH S0N0S wlfllHJ ^lS-Sl ^)]2f ^ &i=r. 

£ 5k 
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^*}7) ^ H^-ONO ^Bflo] SON OS "flSL^ 4i7} « c v ^ 

{Method for manufacturing S0N0S memory device with twin-ONO by reverse self-aligning 
process} 

£ l£ 31^3^1 S0N0S -i-fr ^^^>7l 7 fl^ o.S S^ltr 

£ 2^ 2-«lB(bit) "flSLBl ^*r* ^^*>7| 7fl^2l£S H^l* 

£ 3a^ 31^3 Si S0N0S r^HH H3.zz.ig ^ ^3]"l-#°f| 

£ 3b^ 31^3^1 SONOS ^HH *l#(t)ol *1VH| 4^ ^<$& ^-g-wlH 
^tr €^ (retention) UL^^r S^^cf. 

£ 4a D ^ £ 4b^r #^3^1 SONOS r±.*HM ^ -§?^* ii^}^ £*13r 
n2flH(graph)l-olnf. 

5. 5a vfl*l £ 5k^ *1U^HH] £]tr B#(twin)-0N0 S0N0S ^ 

«o v ^^r ^*>7l 7fl^^o.5. cjTg^s-olcf . 

3E 6a tfl^l £ 6jfe xn2^^1<4°H ^tr H^1-0N0 ^Efl^) SONOS "115.3 4i 
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£ 7a tfl*l £ 7kfe ^13^^H1cH1 £)*V H-g-ONO ^EflsJ SONOS i 

£ 8a vfl*l .£ 8jfe 1^3] ^]4^^1^H1 ^ B-&-0N0 SONOS *H2.s| i 

£ 9a ^ £ 9bfe -S^HI-M o^^V H€-0N0 S0N0S ^lS.^ ^7} 

<n> ^ 3hE.*ll ^l^oll ^ 53 AS., ^-^1, alcfl^i^ (program) # 

ai^. Aj-g-sV 2 H]H(2-bit) ofl 2^ (memory) ^7>5. oj-g-^ ^ oi^ S€(twin)-0N0 ^3] 
^ SONOS *il2. 5} rfc*r# ^7f7l ^(reverse self-aligning process)* °l-g-*M 

<12> j}e &7}^°-S. cflolEKdata)^ ^7l(erase)sf ^ ^(program) °1 7V^^>Jl ( 

^3*1 &°K£ 7>^*V Hl^^ ^5.^11 oflS-Sl i47} ^°H1 

^ ZL -g-g-o] ^7 r £H 7 >^7 olcf. ojz.]^ W] $] ^ ^7>2] rflS3°l °fl7 r 

a] Dfls.&| ^ flash memory cell device)°l cf . 

<i3> ^fl?}^ 7 fl^r *J tfla^*! #eflAl «V£^i nfls.^ # 

Til olH( floating gate)^ o]§ aflo^}^. ^e* 7fl°l e (control gate)^ 
^Efls ^€ ?1Mm( stack gate) ^Efl7> ^^H^-. 



57-6 



1020030020444 " #^ ^^>: 2003/5/21 

<i4> cfl ^^gj.^ ) 4^-*]- 3)3.-1- ^*}7) Tflol^ o1eflol( gat e 

array) ^7} ^7>^-oil ofe}, o^tfl, tflef 0 . 10//m°l sflE^ 7}^°} ±- 

#3 ^(shrink)-ElJl 9X<L^-, ^1^1^-7]- Jl^ofl tr)-e(- 5LS( photo) 

##*fl 7dH# 71MB7} 3# sM ^S^r i?fl<g^ (scaling) o>Mef ^ 

£r <2*H1 7]ol*V DllS-Sl <H3^] ^71 nfl^-o]4. 

<15> 71^^ #S.*fj TflolHl- 7M^ ^ TflolH^ Wl?]^ €°1 7fl^ ^ 

^ll^^-7> ^S)^ ^o> ( tr^^l^^ M0SFET #13 (single) 7lHB ^3*1 

5L^(trap) °}%-*}^ S0N0S(^^ M0N0S) wlfllH^ ^o] ^ £\o]x}jl ojrf. 

<ie> ^ i*. *I^<y S0N0S °llS.al ^ ^^}7] $\f$\*] 7fl^^o.S £Alt 

<i7> £ 1* ^*>^ , S0N0S(S^ M0N0S) #5.^1 71^(10), ^l^rfl, p-Si 71^1 

^ -Befl'il ^(source and drain: 15)-gr ^^L, 71.^(10) #°fl 

0N0(0xi de-Nit ride-Oxide) -fr##(20)^g- =L 7fi°lB(30)-I- ^ 

^t=r. °l&ltr S0N0S ^ H^l^ (transistor)^) TlHH ^-^(gate oxide) tfl^ofl 
0N0 -B-^^(20)* ^>-g-*>fe ^21 7HH ^H, S0N0S ^(charge)* # 

°>¥^ 7)lo)H rflAlofl 711 o)H 'S-Sr^Mr tfl-iltr 0N0 -fr##(20)# S^^^, 

0N0 ^##(20)2) ^#^(21, 25) ^3H£#(23H 

^*>7iM- HL^ #(hole)^ ^SH^Tfl ^4. 
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<is> ^ t nfla-aji- ^tb 0N0 -fr^(20)2l ^-*flfe tflsf 1 ~ 2^ A o]^oi£.S f SONOS 

nfl^- HTll Six] ^cf. IS ^ a^o] ^-g-^ ^(scale 

down)7l- ^cfl2)o S -g-ol^ji, If-*!, 1-5.^ Tfl °1B ^7>^^1 4^ -i- (processes) 

°1 #2] S0N0S °11S. si xlu|ji oirf. 

<19> t Vl 4°l^i(Seifun) a> ^ AMD a} ^-ofl^ g_t\- Jl^^£^ 

a lfl^ "115-51 ^41- ^^*>7l ^SM, S0N0S ^Efl^l '^lsell- ^fl^H fS^ t)M 
H7} ol-g-^-sl Hi tfl^jaj (asymmetric) u o v ^# ^>-§-^r 2-«lB *\}3. 

<2o> £ 2^ ^^(Vds) 9l7}o\] 4^ #*§^<?1 2 «1B ^12-el ^ 

<2i> £. 2# , 2 HlH ^lS-el 7l^ tIMh #HflAl ^Hl ^ w l^> 

^ ^ ^3 # 2tifl5l ^35-« ^<5Rr ole^V 2-HlH ^flS-Sl 

H 31*1^ 4 fiB* 7flo]H(S. 121 30)^1- <$^2) ^ ^eflo] ^(15) ^ tb^r ^ 

^°11 fe^r .^-i- ^17>SH(^, 3b *ix> (CHE I : Channel Hot Electron 

Injection) «<H^S) ^l*}* TlM i=(30)2l 7># x>sl ^>^2l ^a)^ ^5)-##(23) 

^1 ?l5}t ^^*bJl(^ y oHK forward)^- ^. ^°J), °1^M1, *>cfl^ ^ = 31°} ^ 

(15)3)- ?1HB(30H <?l7>*>cxl ^ ^(reverse) £.5. ^fl^^VJl #4. 



^•H, 4i7l^, = efl^l ^(15)°fl 31^^ <?]7l-*l-ji Tine oo) <q- 71^(10) m 
3(bulk)*r 7lHH(30)2f <d^€ J1^5L2l ^.eflol xj^(15)2l ^ <3 ^ 
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(overlap regionHH *(hole)^ H^-lt (BtBT: Band- to-Band Tunnel ing) ^Sl* 

°l-g-*H, ^Sr##(23)^^ HSZL^^ ^ #7.}% £.3.^ ^ltA)?jo 

<23> Wlcfl^l^^ ^1*> ia «j-<blofl^ uflS-e] >ti)<£) 7flolH(£ 1^ 30) ^7} 

-§^(2-bit operation) ^f-°fl €■ €-^l7l- 7)M;e(30) ^^7> o_3. 

#<Hfl(iM 0.10/im 4^ 2-wlB 711^ ^1 ^ ^ SM:*m 

^-g^ltf. sflM^r^, 71^-^ o.s. CHEI « 0 >^H1 sl«fl 0N0 -fr^(20 HI 
H ^ & ^^*>7fl sqji £E*V Al^Vofl of 5} zz. ^Vi£^ ^7K>7ll ^cf. 

<24> £ 3afe S0N0S >h*HH ISa^ -f ^a)^- ^^^} ^<%& ^t}9] 

-g-il- i^Tr £^°lcf. £ 3b^r #*m<£ S0N0S i*HH *l#(tH ^ ^ 

T-fl-g-BlHl a]^ €q ^(retention) iL^^r JE^Hl. 

<25> £ 3a!- fe*}^, S0N0S :±:*HH CHE I S. ^ A]^-eflo]^ 

(simulation fitting)* °l-g-*H ^Sj-*^] ^<y<g -g-ss.^ £ 3a°fl 

^1^1^ w>^f ^M^*}. 'Kfresh cell)J4 HSn^^ ^(programed cellHl 

^iHdecay rate of distribution center) N(t)^S- £ 3b°fl 1^] 5.*}Q ^^^r 

^ £ 3b» %^^>^, t^l^i t'^-S Al^Vo] ^u-ofl 

(distribution graph)^ 7} ^o}^ ^ ^ ^cf. 
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<26> ©l&ltr ^\ ^iHfe ^#(Eli Lusky, Yosi Shiacham-Diamand, 

I lan Bloom, and Boaz Etan, "Characterization of channel hot electron injection by 
the subthreshold slope of NR0M Device", IEEE Electron Device Lett., vol.22, No. 11, 
Nov. 2001.)(Eli Lusky, Yosi Shiacham-Diamand, I lan Bloom, and Boaz Etan, "Electron 
retention model for localized charge in Oxide-Nitride-Oxide(ONO) dielectric", IEEE 
Electron Device Lett., vol.23, No. 9, Sept. 2002. HH 1L51$. «> 

<27> ^tr, S0N0S HS-ZL^ a] # #3.7} ^flSHS, S.S,=l^ ^7l# ti>4 

.*>7ll € nfl ESafi ^tr *1| ^(channel) ^ ^°o> *l*f« iTl^l * 

endurance) q-mV^Tfl sltf. M ^tr HS^^ a] ±7]S\x] ^tb ^ 

<28> £ 4a ^ £ 4bxr S0N0S ±^H1^1 -g^^M fl^H 

ziHflH(graph)l-olcf. 

<29> £ 4a^r S0N0S 7}% iga^ iif 3*1*1?!*, TflojH^ 11V, 2=31 

SHI 6V» 100 //s °j7ftH TflolH^l 0V, 2=31<?H1 10V, ii^l 

10V, ^a^l 0V» ^7>5H 100 //s S!7r*M ^Tl^Rr S^S., ±b7l 

(write)s^ ^l-f7l(erase)# *fl^ vfl^ ^ ^-Ajo]t}. ^o] £.( 0 n) Aj-gflo^ ^ 

7} -f JL 419] ^o]jl Jgo) ^.= ( 0 ff) Aj-Bfl^ nfl7> ^-Jl 45^1 ^d°lth 
<so> 4b^ i7i S^i-ir Tllol^ofl 0V, H.efl<?Hl 10V, iil 4V, 0V# <&7}^ 

±r ^SLS- ^sH^ , BtBT^l ^*fl ^Ajsl ^o] *fl^ foV«£ ;£-§-§• ^o] 7] 

^*fl 4i^2f JE.efl<?i ^^-(electric field)* nflo) ^ ^o]cf. ^ 
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°1 -gr(on) #3)11 °fl7> ^-Jl 43^ ^<>1 _£2( off ) .#Efl<a *fl7}- 47^1 ^ 

<31> o^*!: ^ ^^H&^r HSa^A] ^ ^j-o] Efl<a( tai l) AV i£7 ]. ^ -oj- cgc* 

^1 ^ ^*l)f-§- M-^ifljl ^A^, i:7] A]o^ S £ o^^ol OH- «Vf^tf. 

HSa^, ^1-^-7] Aloi] 0N0 -9r^ 0|<H1 ^7>u)- ^ ^-S^ S0N0S cfl-S-a] 

^7>o] ^2: ^-Jg 2:^15] ^ 2^fl£*l 3^5)-^; ^ & 

^ tfo> ^M", TflolS ^o] 7 > ^ 4^ Jg-AHl 2-HlB ^ 

^>7lofl^ *1^7V €^fl*»ll ^T}. 

<32> ^ ^rgo] o] ^- Ji7> s}±r 7l#^ 4*fl-b, lOOnm <>1*V CHEI °l-§-^r 

2-«lH S0N0S oflael ^t-HH HSzl^ ^ ^7i ^« nfl, 0N0 -f^^H^ 

^S.^ 2^ ^ 5Utt S0N0S ^lasl i^} ^12 ^-fr ^1^*}^ ofl 

<33> Aj-7)Sl 71^^ 3*MIM- ^^>7l <£ S0N0S *\}3-?] 

7^1 0N0 -fr^#°l tfl^jajol #33 ^-e)^ i^i(SONOS) 

<34> Aj- 7 ]tb S0N0S °flS.&l i*} ^2 7j ^ #ofl *Y$-^-^^ 

f—S^ ^##(0N0)^ -f}-*lf-8r ^*Rr ^lfif, ^7l -ft*^ #ofl # 7 ) -S-^o} 
l^#*Rr ^31*1-1- 7>^1^ Bl^(buffer)## ^ ^ ^ s&7] H31 
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*13 ifl^MH *lllC£# i*H°H* f§^*\±r ^7]1^, #7l afll^H^ ^H^l" ^ 

S £-3]3H= ^T^lSf, #7l -f}-3l#S] 2} *1H ^#3^ #7) 7l^ #ofl 7fl°lH -fr 

^*Rr ^^lfif, #71 7flo]H ^-*1# #*ll #71 H3!*121 A>ol^ 7^ 

^1^ W&s.'d ^#*Rr #7i *fli*i:£# 4^as # 

71 tH^l^-gr ^1 T^Kr #31, ^ #71 $-^°\ #71 ^S^S) *fl 7] ofl 2} SfH 

Jf^-g- #71 ^fll^i^ i*H°H* *}Zj- ^7lsH ¥ £ 

em #71 4}-##-8: sflE^^ #711 » ^ ^Cf. 

SEfe, #71 S0N0S ollS. Si r£7> y o V ^^ 7l^ ^-ofl 2} ^ 

^-#^-^Hl^ #^##(0N0)2l -fr^f-fc ^#*Rr ^1^, #71 -fr^ #ofl ^fll^S.^ 
*§#*Rr #7l ^11^5.^ # #<H1 #71 7fll3lS.# #^1 ^-fr ^# 

^ H^l^l* 7Mb «l3l#* ^#*Rr T&TfiQ, #71 H^^l^l ifl^SHl ^l^o^ 

^*Kr ^741 sq-, #7i ^l^^ i*lM>H» #^ 4ias #7i ^li^s.# #sl 

^£ ^ ^21 ^-71 -fr^ JfS~g. ^*A°-SL &*WS>-3, ^71 *H #71 
T ^-g-JlsL £-e]*Hr #31 $h #71 -B-^L^^l 2]*JH ic#5l^ #71 7m 

#ofl Tll^lB ^#*Rr #3lSh #71 TflolH ^-^i# #<H1 #71 B^^l^l 

A}o]ol 7^ nfl-f^ *H2#5L# #* *§#*Hr #312}-, #71 *HiaJ<3 i*ll°H» #^1- p> 
^3.5. #7l »1S1#^: *ll7l<5Hr #31, * #7l ^l^S.^ #2} S} #2} o] 

*im ^#si^ ^ ^ ^2i ^-7i -b-3# ^-g-* #7i ^o]^\m #^ 

EELS. &*»qSL3. ^ ^-^AS #7l -ft-*d# ?J #7l ^l^i 

^ ^i^Rr #31* ^€ ^ SI^. 
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°1 ^ ^fHSl TflolHl-S. 3-g-*Kr 3* ^-g-^iE^- #7l >fl olB #7l *f|l 

+3\}o]A]9). # 7 1 # ^^l^ #7l aj|l^<3 i^o]^ #0_ S 

Sth #7"1 TflolH -R-## ^#*Hr ^Tfl o)3fo\] # 7 ] ^12: « 0 >^ #71 2)1 

23UE# # #* ^fl^§ 3^*Hr #311- Dl ^ 

Stt, #71 S0N0S ^12: 7m #ofl ^51^ #2}-#f—£el€- 

^sl^- #s}-#^(0N0)^ #71 #°ll #71 -Ff-#f^ SL 

£ ^^-» B3!*l» (buffer)^ ^#*Hr #3)^, #7l 

tfl^H afll^ ^3)]olA^ *§#*}^ #71 ^l^ i^olA-l* AlZl- V\+=L 

3- #71 -f-^-i: *H7l*M #7l -fr^-fr ¥ Jf^-O-S *Bj*Hf #7fl 

fif, #71 ^l^g :MM*1* A]EH^ O.^ ^T^}^ ^7jl<4, #71 *Hl^«3 ^H*!^ XI 
?H ol^A-1 ^#5}^ #71 -fr^f^ #^ #2l-## -^-g^ #^3-°^ ^lTl^H 

#71 ^£1^ ^3j-#^g- ^#*Rr #7fl$}-, #71 -fr^M &&H1 2) *JH 

#7l 71^ #ofl #71 ^51^ ^Sfl-^ #O.S ^#51^ TflolH -ft-*i#-g- ^#*Hr l&Tfl 
5+, #71 TflolH #ofl #7l H^l^l^ °cH^ ^ ^14"^ 3 

^1^, #71 *1JE^ ^ ^i3S #71 Bl3l#* ^Tl^Rr #7)1, ^ #71 

#71 Bl^^Sl aflTH t#Sl^ #71 * o. ^eH^ o. 

sl ^flTl^H ¥ Y-£^5L #71 -B-Slf^g- aflEi^^ ^-7ll» ^€ =^ 
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<39> clafl, # 7 J ^1°H^ 5j^_o^i #7l 

«g#€ 4 1 $a<4. 

<40> #7l S0N0S i*} ^12: «o V ^^: 7}* #*fl #Jr Tj-ofl ^fl 5^ ^-^r *|#*Hr ^ 

Tll^f, #7l ^l^^^ofl #7l ^ltH^^Sj- ^iflHll- 7MJ1 #7l aflmlSj^S] S.^. 

% # ^ #7l B31*l ^ #°fl ^el€- -i>5|-##-^^€- 

(ONO)^ -fr^f^ ^*Hr ^l^, #7l ^^1^1^ vfl^Sl #7l #ofl ^l^i£ 

^ ^OH!- ^*Rr #7l ^ll^i£^ i*ll°H« AlZ} P}A 3S # 7 ] -fj-^ 

#7] ^1^^# ^f-g-g: ^T^H #7l 71* ## #7)1 #71 

^ 71* #ofl -fh*l#^ ^#*Rr #7^, #7l TflolH #°fl #71 B3I*1 

^ °J=^ ^>°1^ ^ *\)2#5L^ ^g^Hr ^7)1^, #71 *fll*iJE^ +Ao] 

#4 #71 »ls1## ^171^ ^Tfl, ^ #71 -fr^f^ #71 t^f^ ^1 

7H i^lH ^-^--i: #7l ^1^£^ ^^olA^ #4 p>>i3.S <LS. A] 

71 *M ¥ £em #71 3-*lf-g- zfli^sRr ^Tim S.^}^ ^€ ^ 2m. 



<^7l^, #71 *V S0N0S ^S-51 4l7f ^2: «o V ^#-& #7l sflE^^ -fr^#^l ^1 
#Sl^ #71 7l*cHl ^l^-##^ ^olo S *§#<5Rr #71 2)1 

^ #71 ^ll^£^ ^1°H ^^o]] ^12^^ i^olA-l^- ^711, ^ #7l ^12^ 

<£ ^lolAil- p}a 31 # 7 ] 71*0)1 *fl2^#^* ol-g- ^ojo S ^#<5>-b ^7)11- C-l 5. 
W St!-, ^HlAl-ol=5l.( s iii c idation) ^£-5. #7l ^|1^£# ^1°H ^ 
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t^^SLS. *I12^3AMJ=## $>S*Hr c] ^ &4. 

<42> o]nfl, ^-71 TlHB -fi-##£r <iA>^ gc fe sj-tj- 7ltf f^ofl <M*(H $^3g ^ &4 

<43> JEt!", ^7] ^2^<?1 ^HHtt 7l^> ^TT 1 ^^TT 

<44> SLf, ^2^l£^ ^*Hr #7j]^r *fl2*l5L^ ^-71 711 olH -B-^i^ 

* ^ £&^r 7l7ll^ <?§4*H #7l tf^^ -#0.3. #7] Tfloje -fr^ 

Jf£# i,#4^r ^€ $14. 

<45> # 7 ] ^l^JE^ ^2)1 <>H, ^"71 ^l^Si^ ^ iE^r ^"71 ^^JE^ ^ 

3L#*H ^€ &4. 
<46> a. ^v^o|j oj-s^, 0.10/m °l*>sl ^11 2. 7ilo]B zJ°H*1S- 2-«lH ^-^^r 

£-tt S0N0S ^Efl^ ti]^)^ 4i4# ^ ^4. 

<47> ol«5} ( ^J=L JE^-g; %^^0^ ^. ^fij ^Alofl* ^^4. ^4, * 

^3 ^Hl^£r 7f7l 4^- ^EflS. ^€ ^ $X°-^, ^7} o}eJ|<*IM 

#s*}7] 4*1H 4#£) C H^ 33 £^ ^MH «-jr S -S-^fe ^t!- 
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sHth=k £&*h o]x£ ^o] cf^. % ti>£^l 7]^:^ »^»ofl oin}e}-j7 yl^fls) 

^ ^-f^l, A o V 7l ^ig ^o. ^ ^ ££^r «hE.*ll 71^1 *| 3 ^flU: T 

<48> H-^^ lOOnm^ o}*\ CHEI^* °l-§-t!: 2-«lB S0N0S 

«- 2^ ^ $1^, tihh t\^9] ono -fi-^f-a- 1-33 <y *i#2-S 

^fe «>« *IM W". °H1 43", ¥7fl^ ONO -fr^S A>o]ofl tg^S]^ 711 o]H 

<49> if, TflolH ^ol7> 741#S)H l^H^l ^^HA*)^ 7flo]H^ 0N0 -fr#^ 

#£) ^ ^(alignment error)!- ^r^}7] ^lH, ^-3^, tb3H 5^ 3E. 

£ ^± #3rO\) tfltr ^ltr# #4*>7l ^tr, ?1MH *KH1 «8^€ ^ 

€ 0N0#1:°1 cfl^l^o] 7 r *1.5=-S- ^-§-*>7l ^jfl o] *\ (spacer )« 

ol-g-tt ^x}7] ^ ^(reverse self-aligning process)^ ^--g-^H <£^r 
SL3. *\}2,S)±r *M|tfl 2-«lB S0N0S *fl23 4i^># -g. ^ <£) ^Hs-ofl^ ^H^tf. 
<50> M^o} ^Aj^s-o. 37fl ^^o] ^oflA^ 2 7fx]S tflfSH -g^r^r 

ONO -fr#^ ^3 ONO -fr^ol ^-sl€ MS tflsflA-] ^^^Vcf. 

^ 37flS] TflolH ^2^, ^ TflolB S0N0S<HH£) ^ 
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°1 3>lfe -fMs)3 0N0 -fr^* ?IMH#Sr ONO -fr^lf^ -g-^ofl 

ONO -f^#-^ ^ ^s]€- #3*## 711 3 7flfil TflolHl-S 

^(triple) 711 °1B 7-2,7} 37fl5l tJMh^ ^ ^o]^- ^-g. ol 7 >^- =^ 



<51> Jl^oj] : >ll o-m ^3:^1 H-fl S0N0S 

<52> £ 5a vfl^l £ 5kxr -g- ^i^AHHl o)^ H^1-0N0 ^Bflsl S0N0S «H2.s) i 

y o v ^* A d^^>7l JflsfH 7flsM SL^l^r ct-^t^s-oiq-. 

<53> £ 5a» fe^, S0N0S ^lS.el ±7^ aflS*}^- #^ #^ (starting mater ial)S. 

P-^ 7l^r# ^«ltrcf. ^1* »<H, S. 5a°ll h><4 ^o] SOKSi 1 icon(120)- On - 

Insulator(llO)) 7}%% ^«lth=T. 6\^ i SOI ^ &]€-#(' 120 )£: p S^^* 7>7^ 

^3 p-^ 7l^o.s ^--8-^. ^afls. l-^ 2 -^, oieitr SOI 7l# 
91 7]& iE*V 9X^. °l^°fl, °l£itr ^^-#(120 HI 

(active region)^: ii^Hr (field region)# 4^ ^.«fl^ ^ 

% v ^ sa^f. ^l^tr £s) 4^ ^ej 7^1 ^ , ^ 

H^l^l (shallow trench isolation), 7>7l ^ H31*l ^7} ^-ej 

(self-aligned shallow trench isolation), S.Si(L0C0S) ^^1 

<54> £ 5b» ^-S^, ^el^#(120)^l Si *m °m (channel region) #41 ONO 

#(0xide-Sil icon-Oxide dielectric:500)^ *§^tr^. ONO -fr€#(500)£: <ge\ 
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(500b), ^s}-«-fK500cH 3#£H ^€4. ^##(500a, 500c) 

4^ 1^3^ SE^- W 7l# f^KCVDH ^€ 5tl^ , 

th oiE^ ^ s^-o.s.£ ^€ ^ 9X^. n^e) ^111} ^ 

<£^3}-* $)*}*\ ^ 1^sl# ^ ^q-. ^^B]^ cfl^ 700 ~ 1100 

0N0 -rr^ ^Hl ^^(buffer layer:600)# ^ofl ^tt4. , 1£ ^ 

*3l-8r ^^(600)°] ONO -&-^(500)£] ^ ^Tfl ^o] wj-^to. 

S (trench: 601 )# 7>*lJ£-I=- ^3^(600)^: 4^^^^. ^ € 

<56> ^#(600)^ S0N0S :£7f^ 0N0 -fr^^ 7}^} -*f£-o] 0.5. ^^S)^ 

(600)£r ^l&ltl- sl^^^-S JL^^AS. ^-%-S\7) ^o]S. ONO ^-^^(500)^1 tflsfl' 

<5?> £ 5c# ^-S§>^, H^l^](601)^ ^lll^i£^ ^^0)^1(700)1- ^^tl^. 

^ll^3E^ ^)oH(700)ir ^ f^tr °1«<H3 ^ 

* *r<8*H ^^^cf. o]&l*V afll^JE^ ol^(700)l- ^ -g-;g 

£ 3^3^ S0N0S :£*HH TllolBS. o]-g-^ ^ ofl^tfl, iE^Aj £|. 
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^ ^&«\] S.&^Sr ^t}7] 3*fl<*l o]J2- ^o. ^ 7>s ^Al^M- 2L^ A] 

^(doping)* ^a]^- ^ flt*. 

£ 5d» , ^ll^H^ ^^ll^Ai (700)1- *W ^3(etch mask)S. A>-g-*M 

3 0N0 -ft-^(500)£] »]l^iS.^ i^o^ (700)°fl £)*1H ^#£1 <^^H 
*ft7)tt. ^ *MJ£- *l|7l3q$r ^^o. - 

ol« 0 V^ ?H «>#^]*>cf. ojnfl, ^Zj-sq^ «-«-o] a^*. H 31*1 (601) 

>H SOI 71^5} ^el^#(120H i^#£l7ll ^cf. o^*]- 4^ 0N0 
(500)3 f^V ^7]*M ¥ ^^-S £-s}SRr -^<H Sfl^cf. 

<59> S. 5e# ^S^, ^€-§Kl20)* tIHB -fr*i#(800)^- ^^4. 41* # 

°i , °l^tr TflolB -^-^^(800)^: ^s]^ a>5)-1- ^o.^ ^ 

Tfloje -fj-^(800)£: ^U^S^ ^5)lol^(700) ^-^ HSSflKprof i le)* 
nfsf ^3)1 ol^(700) A>o]ofl *L o}( 80 l)-i. ^A^JE-If. 

cf. aj^^ o_ s> oie^v t^i o]h -8-^(800)^ «H33 0N0 ^#^1- *}°H 

5^3^ 711 °1M ^Vs^JlS. °l-g-€ II S^ofl 3^ so NOS ^^ofl 

*1 ^ ^ *fl\i ^( short channel effect )# #^ ^ 

<eo> £ 5f# ^S^, TflolH -8-^ (800) 4H] ^3(801), ^, ^1^£^ i 

211 ^1^(700)1- 4 c lf ^l-fxr z\]2&^ el *V *\)2#5.s§ % 
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£ 4°^ #5- 4^ 2L^r ti]^^ >gE]so S ^ $14. 

^l^itb 4^ BE^r ti]^^ ^Sl^ofl iE^^r -M*M 4*1W o]£- ^oj^- ^7]-S. ^ 
^l^M- Sfe #3" *H J^S(doping)* ^ 014. oj^l, ^ll^£^ ^ 

3*11 °H (700)4 H4 B€*l(601) vfls. tt^Tfl ^2^S.^ #(900) 

* *ll*l ^(etch back)W. <Hl*l «fl^r 44°.3. ^€ =r $14. £tt, 

5l-*v 7]^]^ <S CMP : Chemical Mechanical Polishing)^. ^r^€ $J4. 

£ 5g-& #^4>£ , ^12^1 #(900 HI 4^ 711 °1H -?r€#(800) -^-£--8: 

a}eh^ j^s ^T^c*] *>^.^ afll^lS/S *M|°H(700)£1 ^ ^ Wlsl#(£ 5f4 

600)^1 ^ S^^- i^#t!:4. ^l^tl- *14£- *1U#4 44°-^- ^ $14. 

ol^ofl, ^li^H^ ^1°14(700H1 4*114 ^#(600)* ^hh^ ^4 ^71 

*H *>-¥-4 0N0 -Pr##(500)4 X<£-§: ^#t!:4. °H, ^U^i£^ ^4°14(700) 

^ ^I2^i£^ #(900)31- 44 ^«1« ^sl#(600)^r ^lTlsl^ ^o] 

4^44. <« #<H f °143: ^14 4^-£ *111^4 444^r 4€- ^2^ 44-°3. 
^ s l€ ^ $14. °H1 44, ^ll^£^ ^4°14(700H1 °J^tb 0N0 -°r##(500) -^-g--& 
^SlTll ^4. 

S 5hl- , ^lll^l£^ ^4°14(700) ^ ^12^£^ #(900)* 4^3.5. 4 

<*1 ^ll^^ is]] 0^(700 HI 4*fl4 0N0 -°r##(500) ^i^mSLS. 44 

«H °H1 44, S0N0S ^44 H# ^Efl^ 0N0 -°r^#(500)°l s||4^4. 

H€ ^314 0N0 -B-^#(500)^°r &4 ?i£4 4^, ^, ^U^S^ ^^1 o] 

4(700) ^ *H4#(600) ^-i- ol-g-tb 44?1 ^ 4*<H1 4*IH -tfJL^Hl cH^l^o] ^ 
^€4. ^Bfl4 ^ 0N0 -Pr^#(500) 4°HTf tIHH ^##(800)°1 4*14 
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7)1 32-5., ^l^jAS. ONO -^-^#(500)^ =L 7}^} <$<*\o) c^sH g.^ 

<63> £ 5i# ^S*}^, H€ ONO -fr^l#(500)2l 2fl oil ^1*1H ^#^1^ SOI 71^51 

-^^(120H1 ^1^>#(12D* o)£- -oj^. ^ M ^*VcK °1&I^ ^U^# 
(121)£r ^ &1 ^^(120)^1 p ^ 71^^ nfl lr£#^ JE^g (doping)^ *r S^U, ^&|^ 
#(120)ol n ^ 7l^<a nfl p ^ 51^ € ^ 5^. 

< 64 > £ 5j# %^*>^, *l)2^ ^H*l (750)1- *Hl^:£^ ^*ll°H (700)^1 ^ 

#^ ^«H1 ^^tb^. ol^tb ^112^^ ^311^1^(750)^ ffl, ^ 

°l"oM3 ^in*Rr *3W ^l^tb ^112^^ 

(750)# °]-& ^og ol-g-^ ^^^(120)^1 ^l2^V^(125)-i: °l£r 

-S-^H ^th=h *!ll ^ ^12^#(121, 125)^r S0N0S v\]3-&l >g<sj 

^ =ell<y ol-g-^cf. 

<65> 5. 5k# , *lll*i:£^ ^1°H(700) ^ ^ll2^i£^ #(900)* ^l^jiS 

^^Kr ^U^sl^l-ol = #(910) ^ *fll ^ ^12^-^(121, 125)^1 #71 ^ ^^51^ 
^l2^5lA>o] = f 1 (920)-a- *)U ^ ^l2^elA>oic^ (910( 920)^ 

^ isllolAKyoo) ^ ^12^£^ #(900 H ti>^^l-7ll ^51^-o.S 
&* ^-f ^elA>olc^. ^-^(silicidation process)* -§-*lW ^^^cf. 

<66> oj^o} <£Q°) <£^o] ov^l ^ £>H# ^ ^cf. 

<67> ol^l^o^ £ 5a ^fl^l £ 5k# %2i*}°$ w>2f ^r-8r ojgflAl, j£ 5k 

°fl W>^- £°1 7^1 -«-£o] ^-ElSlZL -§-5^ o^ o] cfl^l^o] E 0NQ o.^a 
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(500) t 1 ^* t^H" ^ $X^. °H1 4^, 0N0 -fj- 31^(500) tfloflA^ HSZL^ *2 ^ a) 

7fl^ 0N0 ^-#^(500) A>o)ofl ig^s} 711 °1B -£1-^(800) *fl2*l5i^ ^(900 H 

cfl^fl^i TiHH W^S. ^ ^ flfe 01, ©lel^: Tfl o}H ^-^#(800)^1 ^1» 0N0 
-fi-*l#(500)2} ^*fl<2Hr =-^^o.S. 2:^^- ^ 5U4. o]ofl trj-5}-, 7IHH. -R-*IfK800), 
^, TlHB -a-^-^ ^1^1 aj^tr S^o] 7>^*>J1 olofl 4^ ^ fall- 

al - 014. 

<68> c^o], £ 5a ^*1 £ 5k# ^S^H A ^^*> y J"^^r ^r^l ^ ij-^ofl 

^r*|5l^ 4^1, i£ tWl» #3l*H) cfl^i^o] ono 

-fr 31^(500) JL^-^-^S ^ 5!^. xq-eH, i£ 2^ *I-iHl *fltb 

<69> ^12^^H1 : Aj-^ 711 QlH ^S^l Hff SONOS 

<?o> ^^HHH^ ^l^^HHl^^ ^ #t 7ll 0 lH ^27} ^12^ahi 

<7i> H 6a vfl^l £ 6j^ *\}2^A}d\)o\] H€-0N0 ^Efl^l S0N0S *1l5.el 

*f «o^# ^^^>7l ^*1H 7fl^^ £Al*l 
<72> £ 6a* #2^^, SONOS *ll5L£} ;fc*Rr #11 (starting mater ial)5. 

£ 5a!- ^S}^ ^^tr w>^1- oft^WS SOKSi 1 icon(120)- On - Insulator(llO)) 7] 
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^ ^wltVcf. <£^M1, 5. 5b« n^fi, ^##(120)^ Si 

*ti\i ^ #<Hl cfla^S. A}-g-sj ONO -f}-*l#( 500)1- 

<73> ONO -B-^#(500) ^Hl ^l^S^ #(550)1- ^W4. °]^& XM&S.'i #(550)£r 

• ^€ Sa^. ^fll^S.^ #(550) -tf°fl £ 5b» %^\<A tH^# 

(600)1: ^i^ofl ^^^-cf. olJ=rofl ; is ^ ^^-i- a}-§-S}-cx| Bl3l^(600)ol ^ll^i 

£^ #(550)2] ^Tfl ^o] ^ojiL tftfe H^^l (601)1- 7>^£^- 

#(600)1- ^^4. 

<74> 5E 6b# H3!*l(601)^ vfl^^ofl $]i^<& i3Eflol^(7io)# ^^tbnf. 

^1^^ ^M^mo^r ^#(600)1: °l^Rr #^4 #-&*> <N4 

^ ^ tH^^(600)3zf^r ^ ^ ^ 5H w^^cf. afll^ ^ 

5)1°H(710)tt <H*2 ^ ^MIS. 41-, °l u o V ^ ^1: ^<Hl 

<75> £ 6c* t^s}^ , ^fll^ £i*IM*U710)# ^ d}a 3S A]~g-*}<*| f>\^°] 0N0 

l-*i#(500)^ afli^ ^iflo-HmoH ^1- 

*V aiz^- ^z]-sM t^S^ ^#1- ^ oi^ o]^ Aiz}-_o 

3- W>^^>4. ojnfl, ^145^ j=3!*l(601)^ ^ 

^ll^<g o)Al (710)2] -^^Hl ^4. °1S1^ ^ SOI 71^2] 

^^#(120H :t#5q7fl €4. 
<76> £ 6d# ^S^, ^ Si ^-#(120)1: Sfe 7flo}e -^^^(800)1 £ 5e# %^}^ 

v\9)- p>^-7>^is sm^v ^-^(8odi- 7}*\sm ^^4. 
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<77> £ 6e» W^, 7fl°lS. o.^^( 80 o) #ofl ^(801), ^, aflrg^ 

<>H(710)# A>ol^- nfl-f^ a^-E^ #(900)-§- £ 5f« %2i-e}^ w>^- v}%7} 

*]3. ^12^H^ #(900)* <S^<H1 ^*1*H ^ 

1- H^l^l (601)3. ^S)7l] ^12^£^ #(900)^1 <#&r°-S. 7lHH -ft-##(800H 

<78> £ 6f» 711 °1H -B-^#(800)4 >fl2^JE^ #(900)^ # 

^ S^-i- « (capping) *!<£#( 950)* ^^tb^. ^ €<£#(950)^r *fl2 

#(900)°1 tif^s:}^ £^ ^a.SL3. nfl , ^|2^3E^ # 

(900)3 ^ ^HzH^ Jf-*fls] ?fl^§ ^<a#(950)^l 

<79> £ 6g# ^-S^, 7fl^§ ^^#(950)^ <#^o.5. TflolB -ft-*l#(800) Jf^g- 

600)3 ^ S^-i: ^^S. ^ 5^. 

o| ^s)]°H(710) ^ofl ^«fl>H ^#^1 ^1^^(600)* Al^^ A] 
7^*\d\ *pf3 ^fll^S.^ #(550)3 ^ ^#*Vt}. o]nfl f *flixi<£ islM^ 

(710) ^ ?fl^§ ^<£#(950)4 #^-tb ^4 *13#(600) 

<so> £ 6h# ^S^, *fll^<?| i*IM*K710)# ^ ^ 

^°}*\(710)«\] Si\n*\ *H13L£^ #(550) ^e«^ o.^ ^flT^H *)U^ 
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#(550)* 3flE}^tH}. *H^\3^ ^U^S^ #(550) *Hl7JMH(551) ^ *fl2 

7flolH(553)5l <*i£* *>7fl ^t^-. 

^lll7llolB(551) ^ ^1271101^(553)^1 tl^^H £*r3 ^#5l^r 0N0 -fr3l# 
(500) Jf£-* a]e«^ ^T^t}. o]ofl ttf^, £ 5h# ^^*V w><4 

^7}xl^. SONOS i*}£l H# ^Hfl^l 0N0 -fr##(500)ol iflE^^. ^^^1, £ 5i-i- 
#2:3H H >sq- n>^}-7>^lS., H€ 0N0 -^#(500)21 ^Bl^^l ^#£1^ 

SOI 7]^9\ ^5le#(120)^l ^ll^#(121)* ^°J* ^-<5}*1 ^^W. 

£ 6i« %^-s>^ , *fl2^«& ^^11 °l^i (750)1- *Hl^<£ ^2)1 °}*\ (710)^1 

^ ^ *fll ^ ^12 t!H;e(551, 553)^ ^ofl %s§&t±, o] &| *|- z\}2^<£ +3)]°]*] 

(750)^ *}4*Rr *H3* -§-*ti*l 41 2^ 

#(120Hl ^I2^#(125)* °l£r ^r°J* -S-*H tf^tH}. °l^°fl , *fl2*};E^ #(900) 
^#°ll #-ff^ ^ 911= 7fl^§ ^^#(£ 6h^l 950)* ^3-°-5L *\}2?i5L^ %■ 

(900)21 X^* ^I2^i£^ #(900)^8: *fll ^ ^12711 °1H(551, 553)^^ 

4^aj*l ^13711 olBS ^^-Tfi 

£ 6j# , ^Il2^£^ #(900H1 *l7l3 *U3^elA}o]j=# 

(960) ^ ^1 ^ ^12 ^#(121, 125H ^71^1 0.5. 9i^El^ ^I2^el7>>ol=^(920)# 

ole^tb *113 ^ ^12^b1a>o1 c * ( 960> 920)^ ^2^5.^ #(900)^1 H>^-a) wj-7fl 
*I3E^ ^el^AS. ^Aj-ol je.2}- ^(silicidation process)* 

°1^^1 ojav^o] ^J. ^ ^ &*\% t4l- 5^4. 
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°1*H*}*1^ £ 6a ifl^l £. 6j# 44 ^ 4^°H 4*fl*l, S. 6j 

ofl ^A^ n}9\. go] 7}°-zl] *-$o] ^^ji -g-sl^ o^ol tfl^ol H# 0N0 -fr*i# 
(500) ^ SZ^-H, <>14 3 7fl4 =.^301 TflolHl-^ f2t 

<86> ^13^aH1 : *jytfjj[sj ^ 7ll QlS ^S^l S0N0S 

<87> aflS^HHHfe aj)i>*jAH°lH4-fe ^ej cj-e] TflolH ^57} ^€4. all 

*«4€ ^ 5U4. 

<88> £ 7a ^4 £ 7kfe -g- ^-^s] *fl3A]AHH ^ H^l-ONO ^31<^ S0N0S cflfie] i 

4 «o>^^r ^^*>7l fl*(H 7fl^^o S H Altl £1-^14. 

<89> s_ 7a# #2:*}^, S0N0S *flS.iM 4i4« #^ ^(starting material)^ 

£ 5a# ^^tb 44 p}?}7Hs SOI (SiliconC 120)- On - Insulator(llO)) 7l 

^Hltb4. ^^^1, ^11^^^(630) ^ afl244#(600)^: 3^4. ^12^3^^(600) 
£■ £ 5b« ^^tb 44 d}^7W£ 0N0 -^-^#(500)^: sfl&N^- ^ 

s\*8%^°-3, £^€4. *i| 1*1 4 #(630)^8: *H2tH 4 #(600)^1 SflE^ £E^ ^ >| *H 
*HM ^H}^#(120H %*H7\ 1^4^ 3* #4*Hi7 4^ £^€4. 

«V *fl 2*14^ (600 )£- 5fl = ( P ad)^ lE^r 44 ^£.#(etch stopper) fAS t & 

4. 444, all 1«1 5^^(630)^8: all 2^^^(600)4 44 7>^ ^ 5a £ 4 ^l2wlsl 

#(600)4 4€- *i<3 ^ &4. 
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<90> o|^, ^12^^^(600)^: Aiz^- -f-o.5. ^Bj^*><^ £ 5b» ^ 

w>sf uJ-^HS. H ^1^1 (601)1- ^^^-4. 

oi> £ 7b# ^-S^, ^12^3] #(600)^1 B 31*1(601) a}^Hl #ff-^- ^ allies) 
#(£ 7a^ 630) Jf£-# ^ ^4 t^S. *fl?lSH ^3^§Kl20) ^#tlr 

4. ol^Ml, 21^(120)^ Si *im ^ #3)- ^12^^^(600)^ H ^1^1 (601) ^ # 
<H1 ^*fl ^T-s] Pilosis 0N0 -^-^^(500)^- 0N0 -ft-?d 

#(500)^ <&B^ ^€ ^^iliiL ^e)^ A>5j. # ^ 

(500a, 500c) ^W^- £ 5b# ^S^H H^t}- wf^- p}^}^ ^^S)-^ 3}*)- 7l 

# #^-(cvdhi sitt ^^-^ fis ^ sm. 

<92> £ 7c 1- ^-S^, H3!*l (601)^1 ifl<M? 0N0 ^-^(500) ^Hl ^l^JE^ ^ 

3] °H (700)1- £ 5c» %3z^}^ v}&7}x]S. 

<93> £ 7dl- ^ll^i£^ ;i*lH*1(700)-i- ^3(etch mask)S ^-g-^c^ 

0N0 -8-^^(500)^ ^ll^£^ ^5]]olA^|(700)ol] ^#=1 o. 

3. ^z^H ^1^^. ^ £ 5d# ^^*V n>^-7l-^lS 

o}h 0 v^ aiz^S ^^s]^ ^o] ti >^*i-q-. oi^*V ^ ^o\] sisfH SOI ^ 

el^(120)ol ^#s]7fl 
<94> £ 7e# ^*>^, ir.#€ ^£1^(120)^: S^r TlHH o^^goo)^ £ 5e^ ^£ 

S^H ^^tb «>^- i^-tb -^(801)1- ?HE^ ^fH4. °H, TllolH 

-fr^^(800)^r t 7d» t^sf^ ^ ^2^3l# 

(600) ^J15L ^ SU^f. 
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<95> £ 7fS , 7\\ °1B -fr*l#(800) ^(801), ^, ^fll^lS.^ i 

*M*1(700)€- AK|o} ^(gap)-i- ofl-ffe a^H-S #(900)# £ 5f» 

< 96 > £ 7gl- ^I2^i£^ #(900 HI 2j*lH 7flo];e o.^A( 80 o) 

, £ 5g« t^s^ 4M^|S, AllB^ 0.5. ^fll^Al Aizj-o.^ ^7l*H 

^ ^Hl^Jc-y ^slM*U700)2] ^ 7f2] 600)2] ^# 

o]^6fl t ^fll^S.^ ^ol^(700)ofl ^€ ^12^511^(600)* £ 5g» % 

(600H ti}^-^^>7ll ^el^ ^ ^-ol 0N0 -^^#(500)^1 ^5l-#^(500b) 

^ 53* ^I2»l3sl #(600)2} %n 0N0 -8- 

*l#(500)£l ^51^ ^s(-l-^(500b)^ H^f SE* 47\Qt\. ^l^^lS S-t^jI, ^3 
AS S0N0S 0N0 -B-^1^(500)AS ^-g-^ 0N0 -fr*I#(500)2l ^ ^el 

€• ^##(500c)^l ^1*11^ J±Jl£H ^r#€^-. 
<97> £ 7hl- %^^ ( ^1 1^51^ i^lo]Ai(700) ^ ^12^1 #(900)* 

<*| ^ll^£^ i^o}^ (700H1 2]*1H ^#=1 0N0 ^#(500) ^, 0N0-8-^ 

(500)21 ^e)^ ^2|~§-#(530a)2l ui ^1^31^(630) ^3 

15. ^zJ-*M ^7l«};cf. o]oi) S0N0S H# <§Bfl2l 0N0 -fh^#(500)°l sflEi 

^^cf. o]^ go] 5flE^^ 0N0 -fj-^#(500)£- ^l^Al^oflA^ Tg-sl 0N0-6- ^#(500)2} 
W ^:£|-§-#(500c)°l ^ll^£^ isll ol^(700)2l ^o\] <£^q ^Efl-i. -f}-*] 

^ ^ Sicf. zi^oflJE l-^^i, S0N0S 4i^H1^2l 0N0 -Pr^l#(500) IS ^-g-^ 3* 
*)U^MHH2l- ^^^o.S. 
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£ 7i» ONO -8-31^(500)31 sflE^oll fij^ ^#5]^ SOI 7]^£) 

^sl^§Kl20H 51 5i« #2SH -g^*}; 4t7H£ ^1^#(121)^- °1^ 

£ 7jl- 42*A<£ (750)1- ^fll^JE^ ^5flo]^ (700)^1 =§^°.5. 

^-Eflo] 0N0 -H-^i^(500)^ A o v ^r ^]:S(-##(500c) #^1 £ 5jl- 

^^t!: Wj-fif n>^-7>^S. °1^<H1, ^lsltb ^12^<?1 <>H(750)-I- °l£r 

nf^as. °l-g-*M ^^^#(120)^1 ^12^-^^(125)* S. 5j# 

<ioo> £ 7kl- tis}^ , 1*151^ isfl °H(700) * *ll2*l51^ #(900)* $.7}?^cl3, 

<£^-5}±: ^ll^elA>olcA( 910 ) ri ^ ^12^-^(121, 125H ^7] 2)^.5. 

*ll2^i^H = fK920)*- £ 5k# ^^tt w>^4 4l}7^1s ^ 

<ioi> ojj^ oj^oj ^tiV^o] #51*11 4i7> ^ trj-!- ^ oicf. 

<102> o]^]^]^ 51 7a ^^1 5L 7kWr %^s><^ ^ 3l*lH, £ 7k 

41 *<W€ ^ £°1 7}£c-fl ^°1 £-e)£U ^-el^ <^o] cfl^^o] B€ ONO 

(500) ^2:1- ^ 9X^. 

<i03> *fl4^AHl : ^12^.^^ 711 QlH Hff S0N0S 

<104> ^U^HH^ ^ ^3^HHHs>Hr ^El igtg^ t&<£ TllolB ^S7l- ^ 
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<ios> £ 8a vfl*| S. 8j^ ^U^H^ o}^- e^_ ONO ^BflS] SONOS *flS.e] i 

<ioe> £ 8a» ^S^, SONOS *HS.e| *ll2:SRr #t ^(starting mater ial)S 

5. 5a# ^S^H -i^tr "}WS SOKSi 1 icon(120)- On - Insulator(llO)) 7] 

§«l^r. °1^M1, S. 5b» -M^r "}t7Hl 0N0 -fr*I#(500)^; 

^Sl-ui, zz. #°fl H 31*1(601)1- 7}7]±= v]3]^(600)^r ^tt. B 31*1 (601) 

ifl^ofl afll^<?i ^*\}o]*\(770m Witt. oH, *Hl^ 01^(770)^ £ 5c 
^ ^fll^i£^ is(M*| (700)2^ ^ ell *1^H (photoresist) #^ 

^€ *r SZ^r. °l s i^r afll^ ^*lH*1(770)-fe *H2^H2l afll^ 
(71Q)£Rr ^ SHf^-S. S/g^cf. 
<107> £ 8bl- %2i*}t$., ^5)1^1^(770)1: n>^a.( e tch mask)S. A}-g-^-cr| 

£ 5d# -fr^>*>?n *>-?-si ono ^#(5oo)5i 

*\ (770H1 £1*1H ^zj-^ ^Tl^H ONO -fr^(500)-g- ^ -¥-£--2.3. 

*\tt. 

<108> ^ 8c# , ^fll^^ ^3 f ll o Mi(770)# ^171^4. 

<109> s. 8d» ^S^, tH^^(600)# ^zj- *fll^<?! (770)^1 aflTH 

£13H ii#Sl^ ^>5}-#^(500c) ^7l*H *HM ^ 

em ^sl-l-#(500b)^ ii#tb^. 
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5. 8e» &2i*}#, ^^€-#(120)* ^ TlMH -fr^^(800)# 5. 5e» % 

^ -fJ-^Tfl ^tb^. ^l^*!- TflolH -fr*i#(800)£r 1^ 

3* ^o\) 9]^V ^L>^# fAS ^ 5^. 

<m> £ 8f# ^-S*>^, 711 °1H -fr*I#(800) 4H1 ^#(600) ^ 

#(930)-§: #JE^ #(930)£- 4^ ^51 4«tfl, #5L^ c}^ 

^ ^€ ^ ^t}-. H?l^(601) ^flS tlr^^Tll ^5.^ #(930)-§- cfl^l ^ 

CMP^. 

<ii2> £ 8g# #S*Hi t #5.^ ^(930)^11 ^*1W 7flo]B -fi-%l#(800) £ 

5g» w>2}- -B-A>Br>7ll aJeJ^o^ aflTlsH tf^f^S. 8f^ 600)^ ^ 

°1 £-1 & ^m^r *)U^ ^JlS. ^ 5M. ^ 

3]#(600)^: S. 5g* ^-S*>^ -fr^^Tfl *fl2^ ^ *f|7l*H 

0N0 -6-^(500)^ ^ S^-a- ic#tb^. 
<H3> £ 8h# , #5.^ #(930) 3? TflolB -H-^i#(800)^- ^ p}a 3£ ^ 

i=-#^i 0N0 -ft ##(500) *]*HH ^T^uf. o]6|) S0N0S i*} 

3 H-a ^Efl^ 0N0 o.^^( 50 o')ol aflE^^rf. olnfl, ole^ e# ^Efl^ 0N0 o.^* 

(500')^ ^^^^S. ;?HfSRr 711 olH <H^-(800a), ^e]€- ^Sl-##(500b) , ^ 

^sl^ iW§-#(500a)O-3. 4 ^.ol 
<H4> s. 8i# 0N0 -6-^#(500')^ sflE^ofl SOI 

^^€•#(120)011 £ 5i* ^-S*>^ Qo] ^1^#(121)# * 
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<H5> i 8 j# %S*>^, ^12^ :MM>M(750)§ 711 o]e -n-^#(800)^ 

°leltr *fl2^<3 ^5)1^1^(750)^ ^nfl, ^3H§-# 

jl oiwj-A^ Ai^f^ 4^^- ^.§fl^ ^^tf. oiei^ ^I2^<a ^H°H(750)«- ^ 

°g °l-g-*H ^ el ^(120 HI £ 5jl- w>^- -fJ-*r*Ml 

^ll2^^(125)-g: ^og o. ^ H 3^tr4. 

<116> o]d\) *UE^ ^(930)o.S. 7flolH7> 7 r £Hl ^-el^ H 

€ 0N0 -fr^(500')^§- £f*)-b S0N0S <i<*l ^^^cf. o]*^ ^£1 <H«!:3<y 

*KE*ll ^i*} *fl2: ^ ^11- n** ^ Slcf. 
<ii?> ol^l^l ^AHl-i-cHl^^ CHEI^* °l-§-tb 2-«lH S0N0S ^12- 

si Til s>^Sl 0N0 -fr^* ^islH>| (reverse spacer)!- ol-g-^H #el^ 

o] ^^>o^ ^ oicf. 0N0 -fr^°l h€ ^Bfls. ^sl^o.s.M|, ^^^15. 

^ 4i7l aHI ^ $1^ ^i^> ^ *^1 xj-jc* Sl5L^ AS. 2:^ 

^ <r ^^-°1, ^-7fl5l 0N0 -B-^i^l- A>oHl TflolH ^-€#^1 ¥ 

<118> £ 9a ^ £ 9b^r ^Al^s-ofl o}^. H€-0N0 ^HflSl S0N0S ^]3.^\ ^} 

JlsI-^. ^s>7l Al^efloi^^. AVil- i^ltb £^t°14. 

<H9> £ 9a D ^ £ 9bir S-^f- 0.12^ Tllc-lB ^<>1 zj-z}- Tinn^ 5V, ^efl^^l 

3V1- «?l7>tr ^(M-^l ^*1 S^^cf) i^ s ^Hefl^( stress)!- ^7> 

tr ^, ^, ESaff ^^*r ^, 5L^(trap)€ ^11" 3H^* **1H # 

3# ^Ir-g- 5L^1*> ^H^f. 



57-32 



1020030020444 #^ ^*>: 2003/5/21 

<120> £ 9a ^ M. ig-tgo] s£X\6\]o\] 4^ ^-e)^ 0N0 ^, 0N0 400 A/0 

400A/ONO 400 A ^ 3 ^f^AS. -fr^lf 1 ^S^H 2- 9b^r £ 9a 

°] ^^1- Hi 331 3g 7 >*>7l #2fl^ ^-fofl 0N0 4r##°l 7ll°lH *KHH § 

t 1 ^, ^, 0N0 400A<?I -fr^# ^^M*}. 

<121> 5. %^ *fl^ ^ofl o]sfl 0.12^ ^ ^°HH £)*fl ^i*>^ 

^^r M-^^JL ^IM, £ 9a^r 0N0 -ft-^^l -g-sHl ^SfM 

€ #*r3 Alii- o]^^ S^l- ^ &^g-* £ 9b^ 51 e) ^Eflo) 

(tailed charges)^ 2w|H ^*H1 -frlr^t}-. gEfr, ^7}^ 7,)°- 7}^ aV^-fj- 

^1^1 (edge) <3<3ilS^ ^ 7fl^£f <a^-^lS.S 

(retention) ^<>1 Is^cf. °H ^fl E 9a ^ 0^^- ^efl^l ^-^s-o. ^ 

311 °H (reverse spacer)!- ^-g-^- , TflojE ^o] wj-^cq 3.7] ^.^^ o>o_^ 

njofl t^sj 0N0 -fr^* 3^*1 ^^i^<y H€ ^^S. ^-Sl 

1711 9] TiMEofl 27fl£l 0N0 7>xl^ 2ti]E S0N0S *HS^ ^ Str, 

(silicidation)* ^l*}^ TllolB ^ ^ <^«^Sl ^ ^cf. 
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<i23> uJ-sH, O.lOAan ^l*}^ Dflse) 711 o]e ^°HH:£ 2-y]H ^-fr 5^ 

S0N0S ^efl^ Hlfl^ Sl^K 

®5L, ^3 7]^^ A># # «o>^ ^-o} 7> ^1 ^ofl 

<i25> ##*b M^ofl 0.10/an °1*V^ »M;e zjoiofl^jE. o>^^ 2-«lB 

^-§- $Hr SONOS h]^^ pfla^i i*}!- ^iJ- ^ 
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i] 

7]^ #<*ll / h2]§ #sH§-#(0N0)^ -fr^* 

#«Rr #31; 

#71 -e-^ ^-7i ^.^^^ a ^ o^«. # 7>^i^ ^ 

(buffer)^- ^#*Rr #31; 

#71 H^*l^ vfl^H afllSlH^ ^3il°1^1# ^#*Rr #31; 

#?1 afll^S.^ +\7jr d}a 3 S #71 -B-^i#^ °- 

3. afl7i*H #71 -fi-^l^g- ^ ^-^S. £-e^Kr #31; 

#71 £BH <*]*IH ^#5^ #71 71^ #6f| TflojB -fi-^#-§r ^#*Rr 

#31; 

-i- ^#*Rr #31; 

#7i ^i^i£# ^s)H^» p}ias #7i ^It^Rt #31; £ 

#71 #71 HJ*!^ ^171^1 ^#51^ #71 »U^i£# i3fl 

°H» #4 tf^ 3-2-3. ^t1*h ^ ^Sls. £-em #7l -B-^i#* afl^^*} 

Tr #311- i^Vfe 3* *Hr ^i^(SONOS) ^> ^12: ^ . 

[3^8" 2] 

*m*j-°ii sa^i, #7i 3i^»m ^#^- w 7i# ^*hi 5i^^ 

51^ ^-§- ^-#-2.3. ii^(SONOS) ^lS-el « 0 >^. 
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[^t 1 * 3] 

sa°H, ^i2^s^ *§^*Hr #7^ 

nfl-fs^- f^sf^ #711; 

^7l ^2*151^ #-g- ^ i&^r 3^ 7] Tflaj <a^>*>^ ^"71 13} 3^ #0.5. 

€ ^"71 TflolS -B-^# J^-fr ^7jl» £#S>^ ^ 

(S0N0S) oil 2- 3 ^} U"^. 
4] 

^*Rr #31; 

^-71 3flE^4g -fi-^ ^ #71 ^l^JS^ ^lolAi ^^ofl ^H^l- ^ 

^*Rr #711; ^ 

A o V 7l *fl2^<3 ^MM^-i- n>^3.S. ^71 7l^ofl ^2^#^- o]^- ^ojo^ 
#7111- o) S^l-^ -if-^JlS. ^ii^(SONOS) *ll-E.5l ^ . 

t^^%> 5] 

^U^oll 5^^, ^1-71 ^12^ <3 ^HA]^ 

^ 7h> ^ <t ^>sH] o^sflAi ^Sl^- 5E^r ^ 

sl-1-^o.S.^-El ^5]^ *m ^^(SONOS) ±x} . 
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6] 

^slA>olH.S|-(silicidation) ^^.S. #7] ^l^l£^ isfloH ^ #7l ^2$.^ 

^e]A>ol=^^- 3£^Rr ^-i: ^^^S. ^i^(SONOS) ^SLE] 

^ «o v ^ . 

7] 

^ ^i^(SONOS) ^13.5] 4i7> ^fls . 

8] 

7 ]# #ofl AVjrJ.-.^-^S ^S^f^E]^ ^5}-##(0N0)^ 

^*Kr #31; 

^-71 *fll*l£^ %■ ^cHl ^"71 ^fll^S.^ #5} H-^l- 7>*1 

#71 e^i^o^ Ml^ofl ^l^ isflo]^!- ^Tfl; 
£-sl*H=r #31; 
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#7l -fi-*!^ £-SHl ^*fH #7l 7m #ofl TlHB -fr^^ *g^*Kr 

#71 afll^ i^D^A^ #7l iH^^-g: ^7i^ #7fl; ^ 

#71 7^11^^ #°] #7l ^u^ojj JjL£. ^ Sr}^ # 7 ) 

^-g- #71 Tfll^cg ^lolA-^. Alz]- n>^aS Aj^^ O.S O.S TilTlsH 

^ Jf^-O-S §Sl^ #71 §1 #71 7fll7i£^ ^ sflE]^*Hf #31# SLIGHT 

3* s^o^ ^^^(SONOS) ^1-S.el ±z\ 
93 

318%H1 ^ol^, 

#71 +3\}o}*\ £ ^-filSlJl 3flE^^ ^ 7 flS] #71 7111^^ ^S-ol Zl- 

7 J TllolBlrS. ^-g-^Kr ^-g-sj-c^. Tfl olH #71 afll^ 

^H^S!}- #71 ^ll^£^ # ^0^Al7l£^- #71 ^1^*1 :£*IM>*1 #0.5. <£# 

sl^ 51* ^-^3^S SKr ^iii(SONOS) ^112. si Tils «o V ^. 

[^^J- 10] 

#7l 7412*UE^ #71 TllolH -fr^ #<H1 #71 H^l^l^l AVo]^ 

*H-f5^t #3-*Rr #31; ^ 
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<#7] ^12^15.^ #-§• <*fl*l ^ 5^ 7131 3 <£i4*H #7] t^^ # 

€ ^"71 7flo]H -frsi* Jf** ^#*Rr #7fll- X#«Hr ^ 
(S0N0S) ^\)3.^ ^2: 
[$t** 11] 

^18%H1 fc^, Aj. 7 ] TflolH JjL«.,g- 2n#SRr #7)1 Ol^ofl 

^-71 a^JE^ # S^r « ^<?!#-8r ^*Rr #7)11- ^ J£^Rr ^ 

^ i^i(SONOS) *fl5Lt£| ^12: « 0 >*>. 

[3^8- 12] 

*fl8^Ml 

^71 SflB^^ -f^f^Hl ^*fl ^#Hl^r 4 V 7l 71^1 ^1^## ^^r 

A oM 2flE^^ -fj-^ ^ #7l ^ll^i£^ # 7^12^^ :£*|°H# ^*Rr 

#31; £ 

^-71 ^iai ^"71 71^1 *1]22HHh& o]^. 

#7111- i^-*Rr ^3-2-3. ?>}±r ^i^(SONOS) ^l2.e] 4i7> ^12: ^ . 

13] 

^12%H1 sa^i, 

^^A>ol = sj. ^ o.s. ^"71 >D2^# ibMl ^3 £-3. ^l2^e)A>olc*^. tg^j. 
°1 ^-71 ^fl2^i^ # #ofl ^]3^&)A>ol=^ <§^Kr #7111- cl S^Vfe s.^ 
£.3. *>^- iici(SONOS) °ll£Bl 4i7> «o v ^. 

57-39 



1020030020444 * ^^ 2003/5/21 

13^8- 14] 

^113* 0 H1 9X°1*\, 

#7l ^l^JSl^ # g #7l >fl2^H^ ^ H*I# ^e#* ^#3^ 
53* ^ iii^(SONOS) *HS.e| ^} 

l^tt 15] 

7^ #ofl ^el^- #Sj-##(ONO)£) -B-##* ^ 

#*Rr #7fl; 

#71 -f}-*l# #°H #71 -R-*Jf^l ^-¥"1- tfS^ H31*l» 7>7l^ 

(buffer)#* ^#*Rr ^1; 

#71 H<ffl*13 tfl^M *«r£<g :£*|°H* tf^Kr #711; 

#71 ^1^<3 ^^jol^^. AlZ]- nfiHS. #71 o.^. aflT^oJ 

#71 ¥ ^1; 

#7] afll^ ^lolA^ Al^^o.^. ^T^Rr 

^3-^ ^7l*H #71 -^sl€- i^Kr ^1; 

#71 -fr*l#£l £-eH #71 7l# #ofl ^-71 ^El^ #O.S 

^#si^ Til °1H -B-*1^8: ^#*Rr ^1; 

#71 TflolB -B-^# #«fl #71 °<M^ ^>°121 ^-i- *fl-*Hr ^JE# #* 

^*Rr^7ll; 

#7l #;£# #-§- #4 #7l *l2l#-g- ^ItI^ #31; * 
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#7l -fr*l* #?1 *«7W Jf** #7) #^ 

* ^SLS. Z\-±r ^i^CSONOS) ^flS-el =£7} ^ . 

16] 

*1115%M1 SW^. 

#7l ^H*^ 5|^#.9_S^ #7l Cf-g. #^ it^r iSBfl 

#^5. *g^sq^ 51 -i: ri^^(SONOS) «HS.e] i:*} . 

[3^8" 171 

^115^1 5tH>H, 

$#*Hr #31; 

#7l 3fl 33 #7l ^t*ojj af|2*l«?i *g 

#*Kr #31; £ 

#71 *fl2^<3 ^*fl<>H* #7l 71^1 A}2^%-^ °1£ £.3. ^^*> 

£r #3m 3 5L^>^ 33* f^lS ^i^(SONOS) oflS.e| ^7} ^flS ^ . 

[3^* 18] 

7l« #41 #Jl #41 aHm!*!^* 3^*Rr #31; 

#71 *Hl«lsl#6j| #71 *fl 1131 31 ^Zj- ^^«1# 7^11 #71 ^UH^l^ &# 

^-¥-« ii**Kr B3!*l» 7>^1^ ^2^31^ *§#*Rr #^1; 
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#7l # ^ #7l B31*l ^ #°ll ^e)^. 

1-^-^1 si ^ ^l-f^ONO)^ -B-^^* ^sHr #31; 

#7l H 31*1^1 ^^^21 # 7 1 ^Hl *U*lJ£^ i*ll°Hl- *8^*Hr #31; 

#7l ^l^i£^ i3fl°l*l« ^z}- uy+ELS. #7l -fi-*I# ^f«3 JLJL ^T^} 

^ #7] ^#"8: ^ ^-^S. £-rq*>jl ^V^^.S ^#5^ #71 ^1*1 3*1^ 3)1 
71 *HM #71 71^; ## l^#*Kr #31; 

#7l 71^: #ofl TflolB -f^f-g- ^#*Hr #31; 

#71 3HH #<^1 #71 B^l^l^l A>0]0] O. DflO.^ *fl2*1.51# # 

* *§#*Kr #31; 

#71 3U^s.^ islM>H» ^ 4^3S #71 t^^-g; ^ItI^ #31; ^ 
#71 -ff-^^^l #7l tH^*} c^f)^ i^S]^ #71 3U^i£# ^2)1 

#^ ^lTj^M ^ ^-51^ #71 -B-^i^-g: ^E^*} 

TT #31# 5L^Rr ^ ii^(SONOS) ^l^Sl i*} ^ « G V^. 

[^t 1 * 19] 

*U8%M1 sa^H, 

#71 ^*fl ^#51tt #7l 71^1 ^ll^-##^r ^og o.^ 

^*Rr #31; 

#7l zfl ^ #7l 3U*I:£^ i^lo]^ z\)2^.<£ ^}o)a^ 

^*Hr #31; ^ 
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^2^<g v\+3.3. #7] 7)3&o]] ol-g- ^ojo S ^#S> 

^ 3 i^Rr f^AS t?>^ ii^CSONOS) cflS-^ ^13: «o v ^. 
l^^ty 20] 

^^A>olc^.( silicidation ) jq-^O.S. # 7 j ^l^^ ^3)]olAl ^ # 7 J >H2^iE# 

^^AVoi^*^- ^7^11- c-1 5Lf-*Rr 3}^ ^ ^ ^i(SONOS) ^lS-el 

XlS «o Vl ^. 
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IS. 5b] 



601 

I 



TZZZZZZZZZZZz 



600 

500c ) 
500b > 500 



500a 
•120 

■110 



5c] 



700 



TZZZZZZZZZZZz 
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500b \ 500 
500a ■> 
■120 
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[5. 5d] 



700 



A 



zzzzzzzzzzzz. 
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•600 

- 500c ) 
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•120 
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[£ 5e] 
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I 
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IS. 5f] 
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